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withdrawal of oxygen, water, and carbonic anhydride, is all of one kind."
After describing Cavendish's experiment, Hayleigh and Ramsay proceed:
"The concord between the determinations of density of nitrogen obtained from sources other than the atmosphere, having made it at least probable that some heavier gas exists in the atmosphere hitherto undetected, it became necessary to submit atmospheric nitrogen to examination, with a view of isolating, if possible, the unknown and overlooked constituent, or, it might be, constituents."
Three methods were used with the object of separating the substance, or substances supposed to be present in "atmospheric nitrogen." Nitrogen from the air was sparked with oxygen in presence of alkali, atmospheric nitrogen was absorbed by hot magnesium, and air was submitted to a prolonged process of diffusion.
When nitrogen which had been separated from the atmosphere was mixed with oxygen, and electric sparks were passed through the mixture standing over an aqueous solution of potash, a gas always remained unabsorbecl by the alkali, and the quantity of this gas "was in proportion to the amount of air operated upon.7' A comparison of the spectrum of air with that of the residual gas showed that the gas did not consist of nitrogen only.
Nitrogen prepared from the atmosphere was passed through substances which freed it from water, carbonic anhydride, and other possible impurities, and then over hot magnesium as long as gas was absorbed, and the gas which remained was kept in contact with fresh quantities of hot magnesium. About 50 c.c. of a gas were thus obtained, which weighed about 2-7 nigm. more than an equal volume of nitrogen obtained from ammonium nitrite. This process was repeated on a much larger scale, and about 200 c.c. were obtained of a gas which was 16-1 times heavier than hydrogen. The gas which was not absorbed by hot magnesium was mixed with oxygen; the mixture was sparked over alkali; and the residual gas was found to have the specific gravity 19 -086, and to exhibit many spectral lines which differed from those belonging to any known substance